A ny discussion of the diagnosis and investigation of stroke and transient ischaemic attack (TIA) must keep in mind the convincing evidence of the benefits of organised stroke care to patients of all ages, 1 the availability of evidence based guidelines for management of patients with stroke, 2 3 and the evidence that the management of substantial numbers of patients does not reach these standards. 4 As a consequence of the above, purchasers of health care are increasingly demanding that there is a coherent strategy for stroke care in their area, and current patterns of referral will undoubtedly change. As an individual practitioner you need to be aware how and where your skills will contribute to the overall multidisciplinary team approach to stroke care. Will you be assessing patients hyperacutely in the emergency room (minutes to hours after onset), subacutely as inpatient referrals or rapid access outpatient clinic (hours to days after onset), or will it only be the occasional, unusual patient referred for a tertiary opinion? You will also need to be conversant with the skills of other multidisciplinary team members, something that lies outside the traditional repertoire of many clinical neurologists.
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Despite both technological and therapeutic advances, the clinical history and examination remain central to making an accurate, prompt, complete diagnosis. Additionally, the manner of the personal contact with a doctor at a time when patients are feeling particularly vulnerable should not be underestimated-there are few things that people fear more than serious disability from a stroke. However, you must remember that the priorities of patients and carers may diVer from those of professionals, and while they clearly value being treated by knowledgeable staV, this knowledge has to be communicated in a consistent and appropriate way that allows them to participate in shared decision making. 
DIAGNOSIS
To make a complete diagnostic evaluation in a patient presenting with a possible cerebrovascular event, all the questions in the box below need to be answered. The information to do this will not all be available immediately and therefore it can be useful to go through these questions each time the patient is re-assessed.
Is it time to change the definitions of stroke and TIA?
The changing therapeutic environment means that for the first time in over a quarter of a century we need to look critically at the "standard" definition of stroke. 5 6 The inclusion of subarachnoid haemorrhage now seems inappropriate since the diagnostic, management, and research implications are quite distinct from those of other forms of stroke. However, perhaps the most problematic area concerns the time based definitions of stroke and TIA (that is, symptoms of more or less than 24 hours' duration) given that patients are increasingly being seen-and in some cases treated with potentially dangerous drugs-within a few hours of the onset of symptoms. Of course, in earlier schemes of classification attacks of "transient cerebral ischemia without infarction" were considered to last "10 seconds, 10 minutes or even an hour", a definition Questions to be answered in patients with suspected cerebrovascular disease which actually includes the majority of patients who ultimately are classified as having a TIA by current definitions. 7 Looked at from the perspective of physicians assessing patients within 24 hours from onset of symptoms, there are basically two groups of patients: those whose symptoms have resolved and for whom the term TIA is entirely appropriate; and those who still have symptoms with or without relevant physical signs. For this latter group there may be value in using a new term such as "brain attack", not least because it would flag up issues such as the scope of the diVerential diagnosis which diVers from patients with completed stroke-that is, a patient with symptoms which have lasted more than 24 hours (table 1) . 8 Despite the advances in magnetic resonance imaging, I do not believe we are yet at the stage where the clinical basis of the definition of a cerebrovascular event should be discarded.
At present there are few data concerning in-hospital diagnostic accuracy in the "brain attack" group. In 1999 Allder and colleagues reported a 8.6% rate of clinical misdiagnosis in a study of 70 patients who were thought to have carotid distribution ischaemia and were imaged at a mean of 11.4 hours post-onset, 9 which is not substantially diVerent from previous reports in patients with completed stroke seen at a mean of four days after the ictus. 10 Of some interest to those involved in triaging patients for acute treatments, data have been reported for the pre-hospital diagnosis of hyperacute cerebrovascular disease by paramedical personnel using a variety of protocols with positive predictive values of about 70-80%.
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Can you localise the lesion clinically?
Traditionally, clinical symptoms and signs are used to localise the lesion in the brain. Lesions at certain sites are then grouped together according to their presumed common vascular supply, and, sometimes, inferences are made about the underlying mechanism of the stroke. The distinction is usually made between anterior (carotid) and posterior (vertebrobasilar) distribution events, and this is used to make clinically important decisions such as whether a patient should undergo carotid duplex examination or whether a high grade carotid stenosis should be viewed as symptomatic or asymptomatic. Because of the qualitative diVerences between lacunar and cortical strokes in terms of underlying vascular disease and prognosis, some schemes of classification identify such groups separately. 14 15 Even at this rather basic level of subclassification the overall inter-rater reliability is only moderate. 16 17 Although in common with other areas of medicine relatively little is known about the reliability of individual aspects of the clinical examination, 18 what studies there are suggest that even experienced clinicians have problems 16 19 ; however, there is evidence that, for lacunar strokes at least, the reliability is greater among clinicians with a specific interest in cerebrovascular disease. 20 The situation is further complicated in the patient with a "brain attack" because the clinical symptoms and signs often change. For example, in a study of 152 patients with supratentorial ischaemic stroke who were seen within five hours of onset of symptoms, 39 (26%) had some neurological deterioration during the subsequent four days. 21 The same authors showed that for patients who presented with either a pure motor or sensorimotor stroke-that is, lacunar syndromes-within 12 hours of onset (mean 6.1 hours) the positive predictive value for a small, deep infarct (that is, compatible with occlusion of a single deep perforating artery) was only 56%. Furthermore, they also noted that there was another group of patients who presented acutely with non-lacunar syndromes who had small, deep infarcts (equivalent to lacunar infarcts) on a second computed tomographic (CT) scan two weeks later. Of these 47 patients, 23 (49%) improved over the following days with resolution of their "cortical" symptoms and signsthat is, if they had been examined a few days after the onset and there had been no clear record or history of the clinical pattern at the time of maximum deficit, then they would have been classified (correctly) as lacunar infarcts. 22 While there are still many reasons why it would not be appropriate to use conventional CT or even magnetic resonance imaging alone as the method of anatomical localisation in acute stroke (not least being the diYculty of identifying the relevant lesion), there is some evidence to suggest that if appropriate abnormalities are imaged then they should be used to modify the syndromic localisation. 23 
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Investigation
How far one investigates an individual patient for the cause of their stroke or TIA depends on how the information would inform management decisions, hopefully evidence based ones! This will be influenced by a range of factors, not least their current and pre-morbid levels of disability. It is always worth keeping in mind that in population studies about 95% of ischaemic events are caused by either atherothromboembolism, cardiogenic embolism or intracranial small vessel disease, and that absolute proof of the stroke mechanism in an individual patient will rarely be available as many patients have multiple potential mechanisms. 25 For example, while stroke in the presence of atrial fibrillation is usually taken as a strong pointer to cardiogenic embolism, about 10% of suVerers will have had a cerebral haemorrhage and up to 20% will have significant carotid stenosis, aortic arch atheroma or intracranial small vessel disease. [26] [27] [28] [29] Therefore, unless there are very strong clinical pointers to a rare mechanism of stroke, the initial investigations should be confined to those that could positively support such mechanisms rather than simply exclude rarities. As the clinical and investigational evidence accumulates, clinicians should always be asking themselves whether the point has been reached where there is reasonable support for a particular mechanism, in which case further investigation is not justified. Indeed, it is not acceptable to subject patients or the healthcare system to the risks and costs of undirected cerebrovascular philately.
Doing the basics properly
Certain investigations should be performed almost immediately on (virtually) all patients (table 2) . Although the estimated yield (that is, the proportion of patients in whom a positive test result may lead to a useful change in management) is often quite low, the tests are by and large inexpensive and the consequences of missing a treatable diagnosis such as giant cell arteritis or diabetes may be serious. Table 2 does not include either syphilis serology or routine chest radiography. Kelley and colleagues reported that even though screening tests for syphilis may be positive the detection of unexpected meningovascular syphilis was very uncommon. 30 A similar pattern was found in the Oxfordshire community stroke project. It may be, therefore, that this investigation should not be performed routinely but should be targeted at high risk populations. Sagar and colleagues concluded that admission chest radiography was not indicated-films were frequently of rather poor quality because of diYculties with patient positioning and inspiration, and it would seem better to confine requests to those patients with clear clinical indications. 31 
Ultrasound investigations
Ultrasound investigations should be used more selectively, to a large extent guided by the results of the clinical examination and the results of cross sectional imaging. Carotid duplex is an appropriate examination in patients with clinico-radiological evidence of carotid territory ischaemia who would accept, and be accepted for, carotid endarterectomy or angioplasty if an appropriate lesion was detected. The place of vertebral duplex is less clear since the vertebral artery origins where atheroma may form are not easily visualised, there is also the problem of substantial inter-individual anatomical variability which can hinder the interpretation of any changes that are detected. The (rare) subclavian steal syndrome can be suspected clinically by measuring the blood pressure in both arms; however, it is worth remembering that asymptomatic reversal of flow in one vertebral artery is a relatively common ultrasound finding. 32 The role of transcranial Doppler in routine rather than research practice is still evolving. It has the potential to provide a non-invasive, repeatable, and relatively inexpensive examination at the bedside which can give information about intracranial stenoses or occlusions (which may become an important factor in patients being considered for thrombolysis), ongoing asymptomatic embolism (which may allow stratification of subsequent stroke risk), the possibility of paradoxical embolisation, and the cerebrovascular reserve. 33 The problems include the 5-10% of patients who have no acoustic window, the low spatial resolution, the variability of diagnostic criteria, and the dependence on the skill of the operator.
The role of transthoracic echocardiography in the majority of patients with ischaemic stroke is to guide the management of cardiac conditions that have been identified by the clinical examination, ECG, and chest radiograph. This would include suspected valve lesions and symptomatic left ventricular dysfunction. Echocardiography should be performed in cases of possible endocarditis and also if there has been evidence of embolism to other parts of the body. Many cardiologists would want echocardiography before making a decision about attempted cardioversion in patients in atrial fibrillation. 34 Echocardiography performed in the absence of other pointers to cardiac disease is not justified because of the very low yield of information that would change clinical management. One exception is the younger patient with no other explanation for their ischaemic stroke, when detection of lesions such as a patent foramen ovale or atrial septal aneurysm, or both, may be relevant. However, in this situation the clinician must be willing to subject the patient to transoesophageal echocardiography with contrast agents, a procedure that carries a small risk. Transcranial Doppler has the potential to provide a noninvasive, repeatable, and relatively inexpensive bedside examination which can give information about intracranial stenoses or occlusions, vasospasm, asymptomatic embolism, paradoxical embolisation, and the cerebrovascular reserve
